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(54) POLYMER-BASED ELECTRODE AND ELECTROLYTE PRODUCT 
(57) Abstract: 

PROBLEM TO BE SOLVED: To fabricate an electrochemical battery 
having a variety of improved performances and properties by combining 
electrodes and an electrolytic material with porous polyvinylidene 
fluoride in the battery including a positive electrode, an absorber 
separator, and a negative electrode. 

SOLUTION: In a product incorporating an electrochemical battery 
including a positive electrode, an absorber separator, and a negative 
electrode, the positive electrode contains carbon LixMn0 4 (wherein x is 
1 or 2), carbon LiNi0 2 or carbon LiCo0 2 combined with a porous 
polyvinylidene fluoride copolymer. The negative electrode contains 
carbon Li combined with a porous polyvinylidene fluoride copolymer, 
and further, the absorber separator contains an electrolyte composed of 
a solution of at least one kind of Li salt (such as LiPFg) combined with a 
porous polyvinylidene fluoride copolymer. Consequently, it is possible 
to provide the electrochemical battery in which the active substances 
can be used more effectively. 
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1 

l. #?i»tfy y^r^y--* — -t^u- 
[IB*^6] Mffi3jj?y-^-a5^te'=y7 r ^t^* 

#y ir*fli^-&^c5ixfc*— i » MnO , (~ 
rTv xlil3tlS2T-fc5) . *— **>L i N i 0 2 X 
tf^L i C0O2 £"&tr, IS^^eie^O^;/^ 

y- 

» * y ^{bt*= y f^atf y -^-<t*i*-£-*>£i-tfc'><£ 

< irt> ISO!) ^^AJ£^S?ffi*^fi£5Sft?lf5r-&trs 

[IS*^9] gtllEy^^^^L j pf« . L i As 
F. , L i C 1 L i N (CF 3 SO2 ) 2 , L i 

PF, > LiCF 3 SO, XliL i S b FeT-feS. IS 

$v$.BiM8.<o'<v7- y -„ 
[is*^ 1 0 1 fkm&mz&iLm* y y 

I6fs«w^<y^y — „ 

[ifijRig 1 1 ] 3ES*'fitiiE#?LS^ y = y 

(r-T, xlilXtt2T'fc5) HfiIET:/y- 

— u-^-*5gijis#?LK^ y ^fbtr- y 
<r>'<?7- y — . 

Ufi*ili2] *y ^(fctr^yxv^c^^Tiytis 



(2) «BM*8-2 5 0 1 2 7 

.2 

jfcJSl. 6X11 1 lEKO^yf y— . 
[!»Mi4] ^y ^ttr^yr^^^^y ^-^!- 

fi» $ ixfc, sS#JS 1 2 y J- y -. 

Iifi*^i5] #y *ft:f=y y 

Iis*^i6] #y mtx-v ^vj^^-jKy-*— *sm 

10 1 2fE^tfV<yr y-„ 

[IS#JSl7] #y %Kc\z-*)'f's&lB&i&.-& 1 )-*- 
[it*® is] *ywkf=y f^asfUkj^xus* 
[ig*iii9] ^y ^bt'=y7 J >^iuba'a-i-J:o 

[ii*iS2i] ^y ^kt-=yx>-*5BB^icj:oras 
20 ffisnfc. iti&m2 oiE«ewSQ°Q. 

[ts*«2 3] *y ^{kt'=yx>^fl-^y^kf 

= !JfVT-ib5. ff#>£l. 4XU6EtO»fl. 

[;fi$92 4] tfyawkt^y-rv^a-tfy 3Mfcf 

= y •7 ? >-c-*> •? e.o 0 -s#y mt\z- v t^StK^s 

o 

OQ 0 
D 

DOq 

— iryu> KSixfc. 4^li6I2©0®io ea op 
— 1 1 Olf%ty^K$ii^ W*«l. 4 

40 [«^Ot»M^I&W] 
[0 0 0 1] 

[8«oiit5a«»») n(o*wtt. ssR^yy 

liT:/y-'< — r-t^i — **#?LK£riW*y 

SrWui.or^y— ^< — -t/<u— tf-tixta** 

toS*ifc*»K«r*-r5/"tt«fl:*W«J!!i (cell) (* 
W*»S(C*>l^r(i, battery eel 1 1 £:lES'J-r ^ 3t lb 

50 ho 



(3) 

3 

[0 0 0 2] 

[fi£3fc<£>EEffi] Guyomard&LFTarasconli Udv. Mater, 
j , 1994. 6, ?5f, S4 0 8-1 2lOfp 

y- V — (Rocking-Chair or Lithium-Ion Rechargeable L 
ithiura Batteries) J t t> 0 tmX^s #rL^y^!?A# 

[0 0 0 3] V)m<DV f9A/<yf 9- It, jES>LT 10 

*t"5Sl5i^(intercalation) I *T^fc. :^ 

&i£^W£H4 ry^-^A^*^^ (lithium sponge) J 

-c/a^bn. flu*. #v— Kiiy ^^a&jr^^ij^ 

Tv>3 0 20 

[0004] ^^^m«i^o 0 Dfk$nTi^^. - 

- & y ^ * ^mmii y * A£«xif***««* k<d 

y 9 -fc -< ^ Sr * 0 & tf r t *s -o # 5 fi" ffl ^ 5 Z 

oxt^o rixboy^o^m^^. y^^^&js^ 

ri*1r^*/uo^«XtmS^^^ (2 

KHZttjEtiL ^moKS(a4:&&) I4y ^^^vSrlS 
*ti5(deintercalate) -T£ 0 feoT, ^T"*^ ^ /u 

i-^y^^^-r^->-^. *aw*ffi»»o-36r^«»rt 40 

[0 0 0 5] □y^r>^x77ya-flt #Sfc*T 
&ffifi&tt&&Vtm*t£t>*<?ti<DX\ 1 9 9 O^tg^b 

&fctfT-*>«9, rix{4. SonyEnergytec Inc. 

— *>L i C oO* l&t/Moli Energy Ltd. ICJ:5^— # 
^LiNiO, Oi^ffllCO/^So 2*:, Bellcorel4(5 

yry-^^lt ( fj. Electrochem. Soc. J .19 50 



#M¥8 -2 5 0 12 7 

4 

9 1, 138, 2 8 6 4 W Tarascon Rt* Guyomard 

[0 0 0 6] Pjx^y^fi7/<yfllHt M i 
^jES (CPE) (E 1) /S^ffi (CN 

E) /M 2 ^laoTSWlt^t^, rrT\ C 

[0 0 0 7] -fc;ft-etltf>¥tt«u HP*>M. CPE El 

XVMa/CNE El 14, »«o(c«»^y^^^« 

T«ffiU:*$l^Ttt. Dy^r>'/fx7tft^«4ilt 
U>5^(C|5l^flCgr P E^oir^^boy 3-$J*<D 

^T^]i:St?r4x.5/:^(:, jEffiat/ftffi«"»^K* 

[0 0 0 8] ay^y^fx7S:fti:*3^t£i:5il^ 

<7>rto— oil, *fl;ih-f ^/bOPdJ<Ott»KO»{fc-Cfc 

«WW«ttl±KttfUt»KI t ft ofc 9 
t LT«4 LTW&OrtBEE* Sf*fc0t5t» 

[000 9] Bellcorel4ifi¥. Kft&WS^fEtti&SK 

(EC) , (DMC) , L i P F © TkMM 

«tt*«lS:BB*Lfc. wOfflfifctttt. ^7-tf>L i, M 
n 2 cu tffi. x 14 ixn 2 T*£>$) Sr**-f 

$^TV^-5rOfth(7>^;g^{4, LiAsFo , LiCl 
0-». LiN (CF 3 S0 2 ) 2, LiPF-,, LiC 
F 3 SOa iSbFe ^S^^ix^o rixbom- 

f&n&UmzL i PFe It ^7-tfVL i N i 0 2 RXf 
*-#>L i C0O2 «fi»»ti*ttt*)9, £bi:i 

[0 0 10] ^7— tfVL i.Mn 2 O- O^AOJ^gtllC 

14, 3t«W-lJ:9 ttt2 5%St>i:^9rt^^^,oT 
rix(4. >m^(Ciot>T(4S:Woy 

0^2 5%t4. ^SiS*(cffltE$n, t(4^«tt*ir-^ 
-f^^^-tt^r ta<-e#ftv\ L iMri2 O., »?4(4^ 



5 

X\ L i 2 Mn* On ^«J«fcfcfcfe1"wfca*tea*oT - 
i^5 0 t£oT. mE^3X:«w*5V^-CxttlXtt2C0ffl[4r* ■ 

i Co0 2 XI* L i N i Oa *-#>»frCttWCIi 
[00 11] a y^>^aT«ftwBB*«rS bKffiit- 
hit. 1 2«*>£*BW-ot*T i«*>y*-**«rtt9 

i: £ fr£>fritZo TarasconK.l/GuyomardO TElec 

tro. Chero. Acta j, 1 9 9 3, 3 8, 1 2 2 1 

2«-C*>9* spis«EE«:ft 0 . 3V<£«^-* 0 oy^-v 

[0012] £<bic. w*o«ffi3fts*— ^^au^y 

a-VflMtSMSEffll"* w i: Tarascondi o T^S^t* 
^5 1 9 6 2 7 9-5§-e^*fl#IC!£«£iX-C^<5o Guyomard 
Xl/Tarasconta^ <blC Tj. Electrochem Soc. J . $14 
0«, mi 1* (1 9 9 3¥1 lfl) . 13 0 7 1-8 
l Hid. r-ixb^o y*y^f-x73E*S^yf !J — * 

[0013] &7fctp<D2^(om.&<omcztiht&$:& 
LTEilSits-fc'*^— * — xtiryy— /< — -t^u 

±ffi<bte TElectrochemica Acta J % 8%, 1 
983, Jg 5 -*§\ S5 9 1-9 5 HXtf $ 6 * % S83 

3~3 7Miz. *y *-ffc tr= y x^ffljfcftrtu SifiKT 

t<Oti^\Z^ &i&\z}s\,^X(D?*&)l 0 " e S/c 
[0 0 14] teoT, Ifrie^^a^fra^J: n 



(4) »BH ! P8-2 5 0 1 2 7 

6 

lo-oi 5 J fiftR^Scffi^ y^^ixCOT^-fe^Jl, 

[0 0 16] Gozdz-fe«-J:<5*B»nF»5 2 9 6 3 1 8 
*,<u-*-^Kitu::fc^Ttf y JMfctf:=. y 

5 0 y^* Rt/*oiBic***i6 

sftfcyf-*im&«*rrat><a) tsitsxta^ 
^D-wsnti^, -o*y-^— "tt*<ttr— y 

20 y^-a><b/£5o 

[ooi7] »ttWtt«»-*5t^-c. 7/y-/< — *'< 

U— ^— 8 8 : 12^*lt:^D7>'~^t7/l' 
*vu:/o tf UVzKy i P F o Oif^y*- 

-c*>9* ft*. jE««. :o*y^-#ss#-*y^ 

7^Li Mn* O- &U<L i P F* tffi^feSiX. 

^ y atfbb'— y 7 s ^ y 

s s*-^77^r^i:l i pf « s«Ki 

[0 0 18] Menassen^li Ta Polymer Chemist's View 
On Fuel Cell ElectrodesJ (S3 4 0I^W*>^^ 
WJ*V&&£k (Proceeding Of The 34th International 
Power Source Symposium)) , 1 9 9 0¥6^ 2 5- 2 

8B, $4 0 8-ion:, «»«ttm«i-*5tt*tf y 

40 yUai^UV (PTFE) tttt««IC»1-5Wl««rlT<Co 
Tt>5o *Att*«S«wio^-CttSteK* 5 iKJSPTFE 

Bi t fi^"Cfe fi^SaWC Gffi (phase-inversio 

n) jfeSrfflt^fcsKy ^ttr^yx^ttffilCOV^Ttt, * 

[0 0 19] 



f 

[0020] $ fcK. #*Lfr&tmK#7iscmffi&v 

5±Tffitt?g£-;# II -7— <D?g8t (segregation) £ \>Tzb 

i-r i^r-tnis, mt£x«4T:7*y-'< — -tx<u— ? 

-*<73#y-r-.7)fl:££fc£-e:£> ritfT*; ffi?l!lttSg 
I c St -f -5 & £ * 'MS 1 z <fg tb tt # h H *> h ix fcSS S. %:% 

[0021] rii&ofM&i*. mffi^Rffi^KSffljeSj 
it$JxT^S##KPPv^#>.c-&-'<-;' Til -IP*>5cm 

[0 0 2 2] 5EtE5Cm?&. U ^V^v y 

^iTN^^ry-T-fcot, J* y 

[0 0 2 3] SfcoT, *fS3flt4, r.Jxf>-«5BaH3tVlcB3 
[ 0 0 2 4 J 

[ StJ?§ £ 8?fclJ- -5 «> £D^S ] 

tflcgstt LtIIl:«l:S $ lxfc«fi»i «fc o T US $ 
[0 0 2 5] ZixbcomMRTS*<Dik<D*i\.&&mi$.i- : S 

— ±y<l — (mt*mmnkft-rz z.t&b 

[0 0 2 6] 

[o o 27] ^fljftf y ttitx^'J v y y**0> 

Stf&iESSL<liBaQXI±»B^SIifc*i^i^O. 0 1 
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~*<J100*x, **£W(CI4**J0. 1 1 0 n v #1^*1 
0. l~jj$l. 5,i©ttg-C*>o-CJ:l\ '<*?lf?#y?& 
it^-Vf^ h y y**0>0l!ofi. BfJEOffiBrtT-fe 
y. fc'V>fc<->**l0. 05^25 tf> #(d^0. l~ift 
0. 5(iTj)5, 

[0 0 2 8] #7LS^.y ^{tf-y xVirM^S-frSix 

•y . y ftit tr= y ^^w^ffiii 

SISW CR.fi) rtffi'l^ffiilcrixtjO^SrgES^-fr 
[0 0 2 9] £?L«* y &<fc tr- y ^^li. *8««Ji# 

DWkt-yfy, 5f^fc?a^y ^fcir=y-r>7i*— 
[0 0 3 0] * y ^kf^y^vrfy^-n, *^-^y 

y li^ftf^ !) k~>*r-y--7;\s*/l'7'u f 

20 5FiS)KXI4*&IC => ^ y . - ^f-y o t* 

u-v,k<07F:t9SXI4t9K = 5J<y-r— -cfoy . rco=>^y 
•^-14, ^7~^2 5mS%#^E$-ti:5. 

[0031] *¥£wom.f5.it^ft}'%.mt. 5ems:y 

[0 0 3 2] rroS^b^ti&lt -1?!»*ft^!Jr 

30 &\z#v ftitv-y rxn*** » -v—* iznm-r 

[0 0 3 3] ro^^^y-?— 5rffl^«> — 3©fiJ.6«4, 
*^e^ y -^-lin^ y t cm^wiggS^ic^igT- 
l4/i< . L7J»L^irlrttS)e>-f-?:ixlcf¥R6<j(w^i-5r.. 

•e- 5 1 v fss m/i^g k «t o x^8E - a y ^ -s-g-fe 

[0 0 3 4] *J<OA^J(-*5V^T, *!)*ftf=!)fy. 
. 14, ?Utm^ifeXJ4«Sj5S^icW^-rnAMCj;oT. # 

io o 3 5] mzmmtemmzm^x* pvdfis7 

50 -r/uAw&jR^f$jcJ+-r5^tti4, »Jcoig^tt^y 



9 

■5. *!J > yywg£>fvu&u:-?:tf>{th<£>T?' y/i'Stf 
y -v— (4P VDF tojg-&ttSr7pLJI.o=i— 

.SlcHLTtt, 7? y > * * y 

y T—zm^zzbiiX'S* rjxe>i4#9i»isu:*5^-c 

4<*o<bftTi^3. *-)0. 1-^5 011%. 4*KJ5), 
0. 2-84 011%, Kli^l-Sl 0Sfi% 

y/ntfy-T— ■ tftit* -'Jr^izmaLx, -tit 
[oo3 6] *y T'vmsxiiTT'y 

-<< -t^u— xtt#tA*mi4. 5StS$-fr5ri: 

[0 0 3 7] *y a^kt'-yr^ii. a. 0x11* EE 

rov^fiiT-&ott>J:v\ Lt>» Uteri 5 <b. ^viirmtt 
£i§;s!>2>/itf>t:U40iS{tris#* 
[00 3 8] gate, m^k^6*Jm?fc«ritA-r5fc*!>lc 

fflt»>eix5^y ^ttr-y x><-<*. E.m{tMmwt# 
Zitzzb hx-is 5„ 

[00 3 9] WJi^-^WIftB^X^WTrol^ia/iSiB^Ji 

ix #36 0] © j: 9 u v £ tlift-T 5 fc * ©t> <n v h 
[00 4 0] »LvM»W 

*?tw<Dm.iMt^fto-m.m*. ies. ryy—'< — 

u— (® ffrl" 5 &tf*««r 

itu rnt>J4. -ixe>msxii/'7'y— /< — */< 
y— ✓<-.— u— * — as#*L8sK y #(ktr- y 

= !)fV77y-^< -fcx<u'— * — j^-tin. fc> 

[0041] *tt«»*a**i-5#!>»fl:^=y?*>' 

14. S*feftfcmfl?#^SM4 (mobility) *y-^- 

y &(k tr= y y ©*a?L©i?ffii-*5v *-ctgax 
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^mffixi±-fc'<i'-* — 7yy-'<— 14, e^K 
tt»»a»«#K*ma»u:Hie>-r) owffl«rJ:9a*fti- 

[0 04 2] it. »tttta©*iE±fc#l*fifiHMt© 

,JgRt (segregation). 14. «ffiXJ4-fc^w— ^ 7/y 

-s<-*<D'U>?-n&i:$i<t£i£X. W&m&iz» 
i-5*'MR©»»-C»««r*»5 r t Sr^Bglc-f 5 iff 

10 ffi(4,.efe#$TT.fcfit«wi±e^ : frL. gas? (sex*? 

ffl^<t<TtJ:v\ 

10043] rni4*fc, «»t*W«ft***j»*ft:tr 

>#&TLKnMAXf (XI4) 77y-/< -fc^U-^ 

«. *»I4, *tt*»«*Xttii!HiS**XttaS[«» 

14. SfWb^WmMw^ft'JSi!^ (IP*>^-«) SrtSRt; 
7ZfV—'< -fe^V— ^ — il5)U.^-<'7'XI4l?HWlw 

.^.x-. t@fflroltm?&xi4r:»c^;?t!i«it<tite5Lr. cttt 
10044] *y ^-fkt'^y^^ttK^K^KUXL. * 

y y T'vSffiSr^— /H-ifc^lciOffiTT-t — 

30 h*ySrffli>5;itT-|5. .ttJ^^^^y^ 
{btmy^^Ritcosiitidis^T^^toixSJ:^!;:. ^ 
^Srffl^T2o<7?g6o°Qi£rt— K->— ^ t t,T"# 
5„ ^C 5 n5^-g-(4ii^ffl^.55^flf tls]C< P>(,>5t 
t\ XV%,{t¥-!)y i >#V^-ttm&&&X-*>*) . 5S 

[0045] «ftX'5rmtt«07K y iftt^yf^y -v 
-xi4^'>H'H±ro# y f^yf^y -^-cn 

40 A^S«i--5Ci:(CJ;oT. IH««r-5I^te3iLI4^'>HiH± 

TI4, sJ^y ^kf - y x>^k^W!CXI4»^ L< (4S5 
oi^yl.^- (fti 0~8 2 OMr a d) m^tr-A«Ctt 
i^O «t 5 fcffi:**/U*-SUW»*:ffl'. *5 - t ^ «fc oTSS 
(#'>Wf=trau^aJi^(k*l!li:*lc) rtirJ: 

,S(4. y^fkf-yx^a^y^-^ro^B^s 

®^2c^(k. Bn*.Si^JSB e B(kwi»jhT-*>9. 

14. mm^<o^^->mm.mt±b i.xft&'gy.it*- ■? 

50 yg«i:JiPtti:5(Ot-, Sg<crttfe5„ 
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[0 0 4 6] fifiie^pic, tfVftitr-VT 

[0 04 7] «»t*W«»«w*3^Tttffif«f|0»»tt 
(mobility) #g#£ix50T\ *9JMbtf=y^>sK 
y -^-lC*5l^5»tf (migration) li*H»fc^ttt, 
Otfc5 9e aSlw«torii, ^^g£M (conformatio 
n) Stfil©) (motion) (transport) 3$SlC*t 

[0 0 4 8] S«m*y»J (series) [£*3l*T, 

y tt«*fejc3EfkS-fr*. L*»utt^6. tfy&ib 

T-ifc£ 0 mi*. *5tb<K*i:B (A) ttOgem- 
7 / u ^- ; u # — > 5 o -fr t * "C fc 5 e 
10 0 4 9] *W»»i:E«lLtny^>^x7/<y 
7=" y —<0 J:54!i^^^tW<yfy 

14. WJfWtBfciMMFIB*)!* (A) tt©gea-^ 

[0050] awnttt^ y mt\?=- y y -^-co^ 
-r 5 z. fc ft < 7fi y ^-Ojg B B Btflig£ajP: 

©jftlcfiBLTtt. 5 biz, #y^—<D«*fcEffifc, y 
^^^f^-f^-Vi #y O g e m-v^A^/U* — jjf 

[oosi] #y &{bt'~y -r^*^-* y 
5 e ' 7 -f /uAXttttflta j: ^ fcattttaK y &<b tr = y ^ 

Sr^fiSc $ it 5 r. t lw J: oTSRf (ferroelectric) Stt 
[ 0 0 5 2 ] m,&Xl*T7 y— ✓< -fcy<u— 
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[0 0 5 3] |3]«JC % *LT*«Wi:ttili, 

io sg^srsrrr k iaor«^i:]ii»t5 i^iaoT 
niz j: o ris-t b < mmKRittf y &<b t*- y r>M 
[0054] js»t*«j»t<ott**«:ffl^r, *y& 

fb tT- y t^HMBIMES $ ix"C»^#7LSK(C $ fx 5. 
rO^&HBenzinger f>CJ:oT*im^4 3 8 4 0 

4 7-§-0^^^{zie«$nrt>5o s&K*&tfrix*»!S 
$n^t\ #y ftfttr^yf^sffi^ffiffiLT^yuA 

20 Xliffi^fftm*:: y &<bt'~ y x^SJS^^iSJD 
£f t *> * n/c#?LS^ y ^fb y ^>flgiz^fb 

ixT^ftt^tOt. *50. 2 5-^lOO^K^H^ 
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